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Bonne Terre, ̂ Missouri- 63628
•"; PRELIMINARY ENGINEERING -REPORT

. ' . ON - V ~ • •
THE ST. FRANCOIS COUNTY SANITARY LAND FILL

FOREWORD: The following engineering report-is submitted in accordance
with the provisions 6f Senate Bill No. 3^7 enacted by the Second Regular
Session of the 76th General Assembly .and the Preliminary Draft prepared
by the Division of Health of Missouri, which outlined the Sanitary Landfill
Engineering Plan Requirements. ' '" „_

It is understood that the Missouri Division of Health has not yet
adopted rules arid regulations. Hence, and changes and additions to their
preliminary draft will in turn require changes and additions to this en-
gineering report. •-

The actual- site of the proposed landfill was examined by representa-
tives January, 1972, and it was found that this site can be satisfactorly
utilized for a sanitary landfill provided—it is properly engineered,
operated, and certain precautions are taken. The location, topography, and
soil characteristics were considered satisfactory for a sanitary landfill
operation and the proposed site was approved by the Chief of Community
..p.nitation of the Missouri Division of Health or January 21, 1972. /Uong
with the approval was the requirement that, .an engineering plan showing
the operational^practices, trench locations, roads, drainage, cover materi;
drainage structures, buildings, diversion-ditches, dams, etc. be submitted
along with the outline of operation to be fi-led with the Division of
Health before the landfill is put into -operation.

The necessary lands were acquired byathe County Court of St. Francois
County and a non-profit corporation consisting of said County Court and
the municipalities.of the County, v/as formed to operate the county land-
fill c " >' .. -'. "^

THE LANDFILL SITE: The St. Francois County Landfill Site consists of a
large tract of land lying north and west of the City of Desloge and
roughly in the north-central part of the county. A satisfactory system
°f all-weather roads makes it available ,for use by all of the municipnli-
ties of the county0 •----•?%-•*..-

The actual site consists of 355.04/acres in US Survey No..2164, 4.68



.icres in Fractional Section 25, 8o33 acres in Fractional Section 26, 14,91
icres in Fractional Section 35? 39°07 acres in Fractional Section 36, 70.69
ncres in US Survey— No.. 31 76 and 11 0 10 .acres- -in US Survey No« 870 or an
tggregate of 503<>82 acres, more or less,, all in Township 37 North, Range 4-
?ast. Hany years ago, this site had been ̂ used by the St. Joseph Lead Company
is a tailing disposal area,, Tailing dams had been constructed across the
ravines forming a huge lake into which .was- plumped the fine-ground barren
lolomite fragments -from the milling operations.,, These fine-ground frag-
ments, locally called slimes, were pumped with mill water thru a system of
mge pipes into .the upper end of the lake or "slime pond- Here, the slimes
settled out and the water collected in the lower part of the pond where the
•,op few inches were allowed to flow out thr_a_ system of drain towers to Big
ttver. Thus, over a. period of many years, layer upon layer of the slimes
uilt up with a gentle slope downward in the- direction of the drain tower.
ince the slime dam's were impervious^ soraeT water remained in the slimes
.'illing their voids". When the Desloge mill was shut down nearly 20 years
igo, no water, other than natural rain-f al-l: was added to this slime pond.
ience, the top layer of slimes tended to dry. out while the bottom layers

ed damp and-tent.ed to farther bec'cnfe compacted . Today, the Desloge
pond resembles a white desert „ -With proper base and compaction, roads

nay easily be built across it,, The new US Highway No, 67 was constructed
cross the Bonne Terre slime pond only- a» few years ago. No great difficul-
:ies were encountered. Track vehicles may-;move freely across the surface
3f the slime pond, but a wheeled vehicle such as an auto soon would get stuck
n the fine soft' slimes. In the western part of slime pond, a ridge top con-
sisting of mostly ̂o£ red clay soil on limestone bedrock protrudes above the
level of the slimeso The actual slimes .range in thickness from 0 where it
•aps on the ridge ifc some 80 feet in the^.deepest part of the old ravine
•>ystem0 . . ' • . ' " ' • • ^

Since the bottom and sides of the entire^ slime pond are practically
>mpervious, only rainfall has added water ŝ ince' the Desloge Will was shut
iown many years ago. This surface water, runs "to the lowest points which are
•:he inlets of the drain towers. Evaporation^takes care of a large percent-
age of the rainfaM. Experience has indicated that the average slime pond
'ill continue to slowly loose moisture and hence dry out from the surface
lownward» It is indicated -that there is practically no lateral movement of
• ater below the few feet of fine dry slimes o""-- ; '•
HIE LAND-USE HAP: Tortions of the Bonne' Terre and Flat River UGGS
.uandrangle flaps were pasted together and blown up the approximate scale of
"= 1000 ft. These-ra-aps indicate both the 'topography and the'works of man.
-'he road netwoi-k, - streets of Desloge, and-buildings are clearly indicated.
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A public water .supply well located at .Gumbo and one located in Besiege
are both over 5»QOO feet from the nearest boundary of the proposed
landfill. A few residences located south of the sir.me pqnd hp.ve drilled
wells but all of these are on the opposite side of the slime dam of the
landfill site.. Due to the impervious nature of the slime dam and pond,
it would not be possible for any ground water to flow from the slime pond
to these wells«'"Any,,surfacr run-off would .flow into the concrete over-
flow tower located about 900 feet east of,the" northeast corner of US
Survey No. 870. Here, the run-off would^;drop about 60 feet to a tunnel
under the south_sTiine dam where it would flow in a southeast direction
about 500 feet and discharge into a surface streambed or drain. Here, a
tunnel cut thru solid rock and running in a northwest direction for about
2,000 feet discharges into a surface drain running in westerly direction
for about JOO feet where it discharges-,into Big Kiver.This drain tunnel
carries all the siirface run-off from the suriace drainage system running
in a northerlydirection across thecenter -of Section 1 and US Survey
Noo 8700 It was-driven over 50years ago,--and before the south slime dam
was constructed*

No gas, water, sewer, electric or other easements are located on
the landfill site, . . .

,A public all-weather road is__being constructe_d_ al̂ npLjthe trace of
jth_ejp_rjLS,eja-t-gr-av&l€j_J?C)ad1 e_̂ ĵ-nS ^° the Deslog^_Oity_JluiQp__^which .is to
J2e_ciosed)« ThieTliew all^we â fier r o ad wilr̂ run~Tn̂ soi easterly direction
along the" top of thesouth slime dam to the i"irst of the landfill cells
(see County Landfill Site Map),, However, only the contractor's disposal
vehicles will us-er.this road beyond the:-I/andfill Office0 ———

The contractor's trucks hauling solid, wastes from all over the
County will travel on Missouri State Highway No„ 8 to the intersection
of State Route P located in the Nortlwest Quarter of Section 1? Twp.,36
North, Range 4- Eastc Both of these State highways have adequate bridges
for loads much^heavier than the contract solid waste trucks0 The.new
all-weather road will not require and cause additional bridging., It will
probably be blacktopped to the landfill entrance gate located at the
southwest corner" of the property,, " ̂ :-

TEST BORINGS; T o date, no test borings.have been made for thin landfill,,
however, this is an artificial or rather, built-up area where very fine-
ground dolomite and limestone has been deposited in thin layers over a
long period of time (years)„ Some prospect drilling was dene by the Lead
Company in thirs area<> First it was necessary to drive sleeves down to
solid.earth and then drill cores with a diamond drillo Inside this slime
pond, we have a form of isolated water table where on the highest points
the slime has dried down to a point"15 to--20 feet below its present sur-
face,, In the lowest point which now is the southwest corner of the area,
a pond has existed for many years„ Fifteen to 20 years ago, the Writer
caught fair bass out ,of this pond» jtfow, a drain ditch was opened up to
the concrete overflow, tower and the pomd is ..practically dry. Time did
not permit running levels to determinei~the, actual elevations., Elevations
will be run in -the near future for purposes of making the required con-
tour map and will also show the bottom of this old pond/ As previously
mentioned, the.slimes vary in depth from "0" to over 80 feet depending on
the surface of the ground before the slime pond was built up to its
present levelo ''•-• ':"•".— ,:;_
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PROPOSED OPERATING PROCEDURES AND •C
"" BO Type and Volume o& "Stolid Waste "to be Receivedo Other than the
special type of wastes such as: liquids, sewage sludge, toxic materials,
explosives, 'pathological wastes and the^like, on^y the normal type of
solid wastes are anticipated from the,- various towns and communities <,

For volume, the University of Missouri at Rolla gave us a figure of
about Oo? tons of waste per person per year as the present average. It
was estimated that the landfill would be operated 313 days per year0
Then by taking the present population-of each of the contributing towns,
villages and areas coupled with the present effective collection factors,
we arrived at 'the figure of 18,851 tons of waste per year to be handled
by the landfill* This breaks down to 61.7 tons per operating day which
after optimum compaction amounts to 123o4 cu0 yds per operating day
( see Table 1 for details) „ . ' - - • -

be Special Wastess The special wastes listed in (a) above will not
be received at this landfill under present -plajmingo Should the needs
occur at some-future date to handle any , of the above listed types, a
special study will be made at that time and the resulting plans will be
submitted to the Missouri Division of-, Health Authorities for approval,

Plansdio call for the ^ppai-a-h-i nip nf
'' "

^
s

-
_ . _ _

b lie- - r &g^iljar__c_om ^ac tTo^jC eed:?- -%/L_s p~e cTj'al̂ O^-^ i 1 1 ^e set-up for
"

_ _ _ _ _
Tihis type~bf waste separate from the cells" to be worked by the compactor 0

c<> Vet .Weather Operations: Wet .weather will have very little effect
upon the actual -operations of the landfill other than contributing to
the discomfort of the operator and obscuring his vision,, The fine slime
will compact slightly when wet and will, give better traction,, A diverrior
ditch would be cut with the dozer to -prevent a surface flow of rainwater
into the actual cell being filledo Both the daily cover and the inter-
mediate cover will be as easily handled in a wet weather state as in a
dry state. However, the final cover of *a-,. minimum of 2V of cl̂ jy will not
be placed during wet weather,, Since the .roods will be all-weather, the
compactor should be able to handle any material that the trash hauling
contractors will bring to the site during wet weatherc

d» Dust, Fire, Gas and Erosion Control: Under average conditions,
the fine dry slimes offer a problem in' dust control 0 Dust has been a
serious problem in all of the local slime fields,, The Lead Company has
tried various schemes over the past 30 years 'ranging from about two feet
of clay cover to planting various types of .vegetation and grasses.- The
clay cover worked very well, -and some of ^the grasses seem to offer
promisee In working in the actual cell, when the strong Spring winds
create a problem, it probably will be necessary to wet down the surface
of the slimes down-wind with a spray of water from a water tank truck.

Since no" burning will be permitted on this landfill site, fire
should be no problem. Should vandals light fires, a capable near-by ruraih
fire department has'been contracted -with^ fo respond upon need. There will
be a telephone at the landfill office, for emergency communications „
Since no salvaging will be permitted, no-unauthorized persons should be
on the property o , . "

Gas will be no problem since the fine chat cover will not trap and
hold any type of gas. -^\ -

Erosion will be controlled by mejms; "of diversion ditches and then
by the final "24" clay cover. This final -cover will be seeded with a
suitable grass seed to further control "-erosion.
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e» Ground Water Elevation: As already mentioned, this landfill
cite is bound by:impervious dams,, The. bottom is also impervious due
to the layers of'-fine slimes„ H^ence, \ve irave a huge area entirely sep-
arated from the normal ground water of the district, Any leachate form-
ed in the cells .will be contained within the bounds of the slime pond,
and in most cases, in the bottom of the cello Lateral movement of water
in this trapped ̂ ground water body is practically nil due to the enclos-
ing dajnso The water table within this slime pond area may be expected
to be deeper below the surface than that, of the outside area. It became
stabalized many years ago when the mills were shut down and no new slimes
were pumped into it0 :

Care must be taken not to attempt to? locate cells in the lower
parts of the slime pond where the water-table is practically at the sur-
face,, Here the danger is to the equipment for the moist slimes act some-
what like a bog0 A heavy machine could, become entrapped such a spot*

The drain towers of the slime p.ond 'actually control the elevation
of the ground water within it0 Since the drain boards have not been
moved for yearsy- we may assume that the-̂ w.ater table has become stabilized
and that there is practically no lateral movement or flow in the ground
water* Hence, it is important not to-.tamper with the drain towers unless
it is desired to' either raise or lower the water table0

f o Equipment: The primary piece of equipment to be used in the con-
duct of the landfill operation will be a new JOHN DEERE MODEL JD 646
LANDFILL COMPACTOR. $he back-up and complementary piece of equipment
will be a Caterpillar D-6 Dozer Shovelo A^dximp truck • of medium siz-e will
be used for utility purposes,, An adequate maintenance and storage shelter
for the equipment has already been constructed at the site, near the
entrance,, • . - .,

go Operating'Procedures: Detailed rec-ords shall be kept concerning
nil waste input with regard to vo]\irne, source, category, and type of
haulage,, All traffic flow will be controlled, a.s will a'J 1 unlo^dlnc
proceduresoThis^will be accompli shed"--by: the use of access route control,
signs, and personnel actions0 No traffic 'other than commercial carriers
will be permitted beyond the gate areao'Absolutely no salvaging or burn-
ing activities will be permitted jon the^landfill property,, Litter control
will be .exercised by the use of portable- screening, excavation berm sitinf
and such other measures as are necessary„ ',

The working face of each cell shall be kept as small as efficiency
and safety will" allow0 Waste shall be/ spread in layers not to exceed 2
feet prior to compaction, and. covered daily with at least 6 inches of
compacted mate-rial. Intermediate cover.shall be 12 inches and -final
cover 2 feet ̂ Appropriate draingge continuity shall be maintained at all
timeso „.. • . '•-, . .

The landfill manager- shall maintain^continuing supervision over all
facets of operation o The Board of Direc-tors of the Landfill Corp., will
exercise operational'monitoring and1 analysiso
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VARIOUS STAGES' OT THE OPERATION; 'The landfill site will be divided into
a number of areas for the convenience, of operation. The actual landfill
colls will be about 25 feet wide by 100'f-eet. in length and 8 feet in
depth. Initially, a space of about 10 feet. between cells is planned <>
However, experience in actual operations may indicate that this space
between cells is not necessary0 The -Engineering Geologist recommended
that no trench or cell be nearer than 300 feet to the edge of the slime
pondo '-'•'his was intended primarily as a 'safety factor to prevent the
erosion of slimes into the Big River"0 -•"-

The first area of operation, called Area 1 on the m'ap for conven-
ience, is the _+ 81_ acre tract lying _south'^pf the^ north line _of_ USJSurvey
No. 51?6 ( see "Map II )0 The access .road /-will be constructed along~~~the
top' of the slime dam along the south property line. Here the surface
will be graded to drain toward the north so that rain water will run
into the slime pond instead of toward ̂  the • south and eroding off part of
the dam like, it 'is at the present,, The _ landfill office and equipment
shed have already been constructed near the entrance gate in the south-
west corner of -the property. .- .

In Area 1, .the cells must be kept ,a_mininmm of 300 feet from both
the south and the west property lines. On the east side where tjhe big
chat pile laps'down on the sliine field," the cells should be at least
50 feet went of the property Iine0 The long Jgcis of the ce_ll_sh.ould
parallel this east property line. -Tjje__£lr s t ̂ ce 1 1 sHou Id Jbel oc ated about
300-f eet nojrth_qf_the south j^^itJi^^^lAne^a^^^Q-.f^eti^-jeSS^ot^ie east
Eroperty-i±nV"and^ejrtend t̂owand_.t.h P-. n i orfhu. The next row of cells would
be west of the "first row and parallel to it0 Due to the characteristics
of the slime' pond as a whole and its encircling dams, there is little
danger of any leachate escaping from-it, no matter what system is used0
Operations may indicate that a continuous trench 25 feet wide and the
entire length of the area might be more ~ef f ecient than a series of eel Is 0
In any, cas_e_,_Ic_a£.e.,niiist_be taken not t6'lrim̂ heĵ yjy_eQirijMnejit over tjio _ŝ HvteJ'>
we'.'s±-_cnd of this area in the low spot form̂ _fl.y_jô cjIpj.£d_Ĵ î-̂ M̂ -LX- pond .
It could be given suitable bearing power by fill if necessary,,

When Area 1 is finished, Area II will be opened_ forlandf ill ô era°-.
tionso Area II is the approximate" 80 acre tract north~"~of ~and ôTJaĉ nt to
the north line of „ Area 1 and lying south of. the south line of US Survey
No0 216̂ o In1 turn, Area III will be the next approximate 80 acres lying
north of Area II. Based upon the actual experience in landfill operations
to be gained in'Areall, it is quite possible that these preliminary plans
will be greatly improved,. Landfill operations in a slime pond area under
controlled conditions and planning is' something new to this area. The
Bonne Terre City Dump was operated -in the west part of an old slime pond
and actually outside the dam0 It was an uncontrolled cut and fill method
where the individual dumped abo\it anything where he pleased. However, it
was noted that the fine chats made excellent cover0

Iio__chanp:es are' planned Jlojr_fch e— siirJ:jî .-dî Li4i.a_gê ^ ing
run^BZflrpund, the .cells.

^
.

instead of into them,. _Asmentioned e~arlrer, the oTd concrete^ drain- towers
^nd sy yluM~oT~ underground tunnels will "continue to carry the surface run-
off as beforeo- . . . -:^-~: ..--•

A heavy cable serves as a gate at the southwest property corner and
will be closed except when the landfill is operating. Private individuals
vehicles will be- restricted to trash; hbp'pers at the entrance. No salvag-
ing of any type will be permitted. .This^ will enable the landfill operator
to control all of the necessary operation^ Any additional fencing will
he erected when the needs are evident 0 ""'
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Litter-control will be eff edtecT-by the use of portable screens
ond hoppers as well as excavation berm siting0 Since the landfil.l can-
not be in operation during certain times, such as Sundays and holidays,
a comprehensive effort concerning -litter control will be essential for
the area0 This .should involve "law enforcement, citizen involvement,and
the news media,, . ,,_

The necessary landfill office and equipment structure has already
been constructed and an experienced.lieavy equipment operator-has been
engaged to"froth operate and service the* equipment,,

CROSS_SECTION.^"AND CALCULATIONS; Time ̂ did not permit the completion
of this p a r t o f the report „ '-i-'he field ;work will be completed in July
after the writer returns from vacation., Calculations will be completed
at .this time,, As previously mentioned in this report, there is adequate
dry slimes for the daily and intermediate cover. There is also adequate
clay soil for the final cover located along the western boundary _of the
landfill site " ( -see Map II )„ ,.., v :':

LEACHATE; As previously mentioned, due to^the surrounding slime dams
which are water-proof, this entire -landfill area is sealed off from the
ground waters of the county and other .than by cutting a dam, there is
practically no -danger of polluting the ground and surface waters outside
of the dams o J-t has already been mentioned that the discharge level of
the old concrete drain towers must not .be_ lowered<, Leachate collection
and treatment, is not proposed,, (see Geologist's report attached hereto) 0
TOPOGRAPHICAL' 'IMPS: The necessary maps will be completed as soon as the
TTfe'cvo'-hicntTioned, cross sections and necessary field work are :completed,,
Due to the gentle slopes which prevail over the slime field, it will be
necessary to use' two-foot contours*

rnOTW?™ J7TNAL rn': CT THE PI t.TOS.-M .AftEAY Due to the scenic location of
the enti'i-e T.riffdi;ill site with'in the sort-, of horse-shoe bond of Big Ri^rer,
it is recommended that this area eventually be made into a huge recreatior
area nnd public"park. Once the entire.surface of the slimes is covered
with clay and properly seeded, the necessary steps required to convert
it to a park̂ are. minor in nature0 Actual plans have not yet been formu]ate
along these lines, since its implementation lies several years in the
futureo Additional lands such as the approximate JO acre tract in the
US Survey Ko<> 2105 lying west of Big.River, should be acquired and in-
corporated into any sort of recreational' planning.

Respectfully Submitted,

T.C. Seaberling,P



ENGINEERING GEOLOGICALV REPORT
BONNE TERKE-ST. FRANCOIS COUNTY LANDFILL SITE

The tailings ponds or slime piles located'in section 25 and 36, T.,37 N.,
R. A E., have been examined for feasibility''utilizing the slime piles for
sanitary landfill sites. This area will~bc satisfactory for the trench type
method, as the slime deposits are composed Of very fine ground limestone and
dolomite fragments and the tailings are%quite thick, ranging from 0 to an ex-
cess of 80 feet. Little or no solution problems of eiclicr the subsurface or
surface waters .will be encountered if certain precautions are met.

.:. "f5*" '"/-- "

The depth of the trench will be restricted primarily to the safe depth
in which the equipment can operate within the tailings pond area. The material
taken from the trench can be used quite affectively for daily cover. It is
recommended- that the final cover be soils.pulled off from the untouched land
or natural ground nearby. The soil ovef: thc=,bcdrock in this area on the
ridges varies from 5 to 32 feet. Due to the unevenneso it is not recommended
that these sites be utilized for sanitary.landfill, but for borrow area only,
and this bo' reserved for the final cover., lt'_is further recommended that the
final or the outer most trench be restricted :to'300 feet from the edge of the
tailings pond area, or the crushed limestone. = This is primarily a safety
feature to prevent erosion of the ground-limes tone into the Big River and
upset the ecological balance of that stream. If these minor, precautions are
taken,' little or jao surface or groundwater pollution will occur from this
operation. -=It is recommended to the State "and County Health Departments that
'this site be utilized for a sanitary landfill operation. . ' .

"

Edwin E. Lutzen
Geologist • '
Engineering^ Geology Section
Missouri Geological Survey
January: 18,' 1972
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